obtaining the required take-off velocity. Second, the high-velocity spray of slush or water originating from the airplane wheels can be damaging to the surfaces of the airplane that are under spray impingement. Third, under certain conditions of vertical load, tire-inflation pressure, and forward speed, airplane tires operating on slush-or watercovered runways reach a condition called aquaplaning during which the hydrodynamic lift force developed between the tire footprint and the fluid-covered runway surface equals or exceeds the vertical reaction of the airplane mass acting on the tire.
During aquaplaning the tire loses contact with the runway surface and thus loses its directional stability and braking effectiveness.
Fourth, at subaquaplaning velocities the friction coefficients developed between aircraft tires and the ground during braking on slush-or water-covered runways are considerably reduced from the values obtained on dry runways. The tire tread pattern may influence this effect to a certain extent.
A general investigation under controlled conditions has been underway at the Langley landing-loads track (ref. l) to determine the effect of forward velocity; type of runway surface; tire tread material, pattern, and wear; water and slush on the runway; and so forth on the braked and unbraked characteristics of aircraft tires. This investigation is continuing, but, because of great current interest in the effects of slushor water-covered runways on jet-transport take-off performance, this report is being issued to present the results obtained thus far for a freely rolling (unbraked) wheel operating on a slush-or water-covered concrete runway.
Also presented herein are methods for calculating (i) the retardation force developed on an unbraked tire due to slush or water and (2) the additional take-off distance required for an airplane operating on a slush-or water-covered runway over that required on a dry runway.
The calculated and actual take-off distances required for a fourengine jet transport operating in 0.6 inch of slush are compared. The horizontal velocity of the main carriage was measuredby noting the time taken to travel a given incremental distance. Distance measurements were obtained by the use of metal tabs at lO-foot intervals along the side of the track.
Whena tab interrupted the light beamin a lightsourceuphotocell combination mounted on the main carriage, a pulse occurred on an oscillograph-record trace. 
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The net airplane acceleration an (dashed curve) on a slush-or watercovered runway may be obtained by subtracting ar (calculated from eq. (5)) from the acceleration on a dry runway at each velocity increment considered.
The incremental distance traversed by the aircraft in going from VH,0 to VH,1 = 2_Sl;
In the same manner, the incremental distance traversed in going from VH, 1 to VH, 2 = Ikq2; 
